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ABSTRACT
Digital competence is one of the key competences citizens should have acquired
by the time they finish the compulsory stages of education so that they can
satisfactorily cope with adult life and be able to follow learning processes
throughout their lives (European Commission, 2007).
We now face the challenge of assessing this competence in a rigorous way at the
end of Primary Education. This has become one of the objectives of the
research project called “Assessment of the digital competence of students of
compulsory education and a study of the impact of socio-family variables”,
financed by the Spanish Ministry of Economy and Competitiveness (EDU201567975-C3-3-P) currently being implemented by the GITE-USAL research group
of the University of Salamanca.
For the assessment process we started with the European model, DIGCOM
(Ferrari, 2013), which identifies five large areas: information, communication,
creation of contents, security and problem-solving. Based on this model,
specific indicators were identified for the population in question (12-year-old
children), which were then validated by experts, both specialists and teachers
involved in the final year of Primary Education.
The present paper thus presents the indicators of the model established to carry
out the assessment of digital competence in students finishing Primary school
(12 yrs. Of age), which will serve as a foundation for developing task-based
assessment instruments focused on problem-solving.
KEYWORDS: digital competence, assessment, primary education, DIGCOM.
1. INTRODUCTION

A report from the European Commission (2008) calls to improve digital
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competences of students to be successful succeed in the knowledge society,
which would reflect on learning objectives, learning management, selfemployment and teamwork and the use of multiple digital technologies. Also
intends to stimulate European cooperation of schools as well as to reinforce
the threefold dimension of knowledge research-innovation-education.
This paper aims to highlight the first part of an investigation entitled
"Evaluation of the digital competences of students of Compulsory Education
and study of the incidence of sociodemography variables", funded by the
Ministry of Science and Innovation (EDU2015-67975-C3-3-P), focused mainly
on identifying, analyzing and evaluating the digital competence of Spanish
students at the end of primary education. Research being developed by the
research group GITE-USAL.
With the purpose of designing an evaluation test of digital competences for 12
years old students a review of the main international models for the acquisition
of these competences has been carried out, with the aim of identifying
evaluation indicators. Between all the models and revised proposals it has been
decided to follow the areas and competences set out in the DIGCOM model
(Ferrari, 2013), which are the basis for defining the elaborated model of
evaluation indicators.
2. THEORETICAL FRAMEWORK

The development of skills to use, effectively, creative and critical way, different
types of devices and digital applications, both at home and at school or at
work, is one of the most significant referents of the knowledge economy. The
Organization for Economic Cooperation and Development (OECD, 2014)
foresees that technologies will continue to be a key driver in the creation of
employment, and it encourages the development of ICT competences as one
of the most important strategies for economic recovery policies.
That is why the European Union considers, precisely, the incorporation of
information and knowledge into the Society as one of its strongest elements
of cohesion. Already since 2000, the OECD realizes its visible economic
effects and exposes the essential "competences" to successfully join the
development model supported by Internet (Van Deursen & Van Dijk, 2011),
especially since the new economic conditions, social and cultural, supported by
technologies, have made the mastery of reading and writing insufficient for an
effective active incorporation into society.
Not only are required abilities and skills in the use of ICT and Internet access,
but a mastery of new technological environments, both as personal and social
training purposes (see the DeSeCo final report in Rychen & Salganik 2003; or
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the DIGCOMP Report, in Ferrari, 2013).
If we focus on the evaluation of competences, according to Castro (2010, p.
118), we can speak of "a procedure that requires the student to complete tasks
or processes that demonstrate you’re his ability to apply knowledge and skills,
or apply knowledge in simulated situations similar to real life". Obviously,
considering that the combinations of real problems and contexts can be
infinite (Zabala and Arnau, 2007).
In addition, if we understand that competence involves the effective
acquisition of knowledge, skills and attitudes, it only can be verified and
confirmed by comparing the acquisition of that skill with a previously
established criteria, resulting, in this way, more appropriate if it is evaluated so
integral and not each of its elements separately (Villa & Poblete, 2011, De la
Orden, 2011). The evaluation of the performance of a competition requires
often establish levels of acquisition of the same domain. (Villa & Poblete,
2008).
Code et al. (2011, p. 235) emphasize that in order to develop an effective
competency assessment, "it requires the analysis of cognitive processes and
structures that contribute to the performance of the tasks". At the same time,
"to estimate the mastery of the most relevant knowledge, its application to
solve the problems of the profession and the advancement in the values and
attitudes more consistent with the deontology required for its performance"
(Medina et al, 2013, p. 242).
In this sense, the DIGCOM model (Ferrari, 2013) offers a conceptual
framework of reference to identify the components of the Digital Competence
of great acceptance at national and international level. The model is structured
in five dimensions: 1) Information; 2) Communication; 3) Creation of content;
4) Security and 5) Troubleshooting
3. METHODOLOGY.

Taking into account the objectives of the research, a documentary review of
assessment models and indicators in the areas of digital competence took
place, especially those related to the DIGCOM model. The documentary
revision is a technique that involves the selection and compilation of
information through the reading and review documents and bibliographic
materials (Avila, 2006).
In a second phase of the research, concrete indicators are formulated for all the
competences of the model, for the three levels of domain (initiation,
intermediate and advanced), taking into account the reference population.
These indicators are discussed by a group of 5 experts on the subject to reach
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the final definition of each of the indicators and their location definition at the
appropriate domain level.
Once the design phase of the model of indicators is carried out a process of
validation by 72 expert judges, (primary and secondary school teachers and
university professors specialized in different areas of knowledge) carry out a
validation process under criteria of adequacy and relevance. Taking into
account the results of this validation, we will introduce the appropriate
amendments that allow us to obtain a final proposal of indicators of evaluation
of the digital competence for children of 12 years.
4. RESULTS.

This study only shows the three most relevant indicators of competences
corresponding to the basic level of the five areas are shown for reasons of
extension of the document.
This selection of featured indicators of basic digital competence level, can form
the basis for the construction of evaluation test or the design of strategies of
development of basic digital competence in students of primary education.
Competences
1.1. Browsing, searching and
filtering information
1.2. Evaluating information

1.3. Storing and retrieving
information

Area 1: Information
Key Indicators (basic level)
- Ability to search information and browse the Internet
through a digital device.
- Ability to explore information through links.
- Active attitude toward the search information.
- Knowledge of the limits of the Internet as a source of
information (reliability of information).
- Ability to select different information formats (videos,
audios, texts, etc.) according to their interests.
- Ability to understand different types of information.
- Knowledge of different devices/storage services files and
contents online and local.
- Ability to store files and contents on different local devices.
- He/she is aware of the importance of properly storing the
information that he/she finds and/or elaborates.

Table 1: Basic Indicators of the Information Area

Competences
2.1 Interaction through new
technologies

Area 2: Communication
Key Indicators (basic level)
- Knowledge of different digital media: email, WhatsApp,
videoconference and SMS.
- Ability to send an email, a WhatsApp, an SMS to contact
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2.2 Share information and
contents

2.3 Citizen participation
online

2.4 Collaboration through
digital channels
2.5. Netiquette

2.6 Management of digital
identity

with your friends and family.
- Participatory attitude in online communication.
- Knowledge of how to share content and information with
colleagues (photos, videos, files ... etc.).
- Ability to share information and digital resources sensibly.
- Critical attitude on practices of exchange of information and
digital resources, benefits, risks and limits.
- Knowledge of how technology can facilitate different forms
of citizen participation.
- Ability to find different services of citizen participation and
social media that correspond to their interests and needs.
- Positive attitude towards the use of digital media for citizen
participation.
- Ability to work from a distance with others.
- Ability to use social media for different types of
collaboration.
- Positive attitude to be part of a team.
- Knowledge of the basic rules of conduct in digital
environments.
- Ability to protect yourself and others from online threats.
- Attitude towards ethical principles of use and publication of
information.
- Knowledge about the type of information that you must
disclose about yourself.
- Understands the interrelation between the world inside and
outside the network.
- Attitude to take care of your digital identity.

Table 2: Basic indicators of the area of Communication

Competences
3.1 Developing digital
content
3.2 Integrating and reelaborating
3.3 Copyright and Licenses

3.4. Programming

Área 3: Digital content Creation
Key Indicators (basic level)
- Ability to produce simple documents in a word processor.
- Ability to make simple presentations.
- Interest in making a good presentation of the contents.
- Ability to improve the content of texts written by others
with a word processor.
- Ability to edit content in presentations made by others.
- Critical attitude to value the work of others.
- Knowledge about the meaning of copyright.
- Ability to distinguish resources that do not have copyrights
(usable for the works).
- Respectful attitude towards the copyright of the content
used.
- Ability to perform an adequate maintenance of the software
of the work team (operating system updates, plug-in browsers,
...)
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- Ability to install or uninstall programs on devices.
- It is aware that changes can be made to existing software
configurations.
Table 3: Basic indicators of the area of Digital content creation

Competences
4.1 Protecting devices

4.2 Protecting personal data

4.3 Protecting health

4.4 Protecting the
environment

Área 4: Safety
Key Indicators (basic level)
- Knowledge about the effects of viruses.
- Ability to install antivirus on different devices (computer,
tablet, mobile...).
- Ability to create secure passwords.
- Knowledge about personal information that should not be
shared on the Internet.
- Using procedures to protect identity when installing or using
applications.
- Prudence in privacy issues towards himself and others.
- Knowledge of the consequences of prolonged use of the
technologies (time invested in Internet use, hearing problems,
ocular, postural ...).
- Ability to control the time in the use of the Internet.
- Ability to build good relationships between peers through
social networks.
- Knowledge of the environmental problems related to the use
of digital technologies.
- Ability to take energy-saving measures in the use of
technological devices (suspend the system, turn off the screen,
disconnect the charger ...).
- Attitude of respect to the environment from the
technological point of view.

Table 4: Basic indicators of the area of Safety

Competences
5.1 Solving technical problem

5.2 Identifying needs and
technological responses

Área 5: Problem solving
Key Indicators (basic level)
- Knowledge of the technical characteristics of the devices,
programs and applications that you use.
- Ability to identify a technical problem requiring specialized
help.
- Ability to request help and advice online when a problem
arises.
- Basic knowledge of digital tools to carry out daily activities
of information, training, communication and leisure.
- Ability to use digital tools to carry out daily activities (leisure,
learning, communication with friends and family, search for
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5.3 Creatively using digital
technologies

5.4 Identifying digital
competence gaps

information, etc.).
- Positive attitude toward problem-solving technologies.
- Knowledge of resources and tools that allow you to develop
your creativity.
- Ability to use technologies to develop their imagination
(telling stories, creating images, posters, etc.).
- Positive attitude toward technologies as means of self
expression.
- Knowledge of their own limitations in relation to the domain
of digital media the characteristics and operation of digital
media.
- Ability to identify the needs for improvement in the use of
digital media in their daily lives.
- Awareness about their level of knowledge and digital
competence and the repercussion in the accomplishment of
formative, communicative activities....

Table 5: Basic indicators of the area of Problem solving
5. IMPLICATIONS/DISCUSSION.

The proposal of highlighted indicators of basic level presented in this work
supposes an effort of selection and concretion of the indicators that form part
of the model DIGCOM (Ferrari, 2013) to adapt them to the context of the
competential development of the children that finalize the primary education
(12 years).
In this sense, it is argued that children of this age to know how to search
information through the Internet, evaluate and store it correctly. They must be
able to use different technological means to communicate, share information
and participate in online processes, collaborating with others at a distance,
using the basic rules of conduct and properly managing their digital identity.
They should also be able to create content and rework it respecting copyright.
They must ensure the safe use of electronic devices, the protection of personal
data, health and the environment. And, finally, they must be able to contribute
to the solution of technical problems and to solve daily tasks making use of the
technologies as well as to develop their creative capacity, being aware of their
limitations in digital competences.
This model of validated indicators will serve as a basis, not only for the design
of instruments for the evaluation of digital competence, but also for the
development of training programs aimed at fostering this competence, which,
as indicated, is crucial in the Literacy of today's society.
This model is in line with the proposal made by the National Institute of
Educational Technologies and Teacher Training, which proposes a digital
literacy model that allows teachers to support the acquisition of digital skills by
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students, based on The theoretical contributions of Andersen (2009), Area
(2008), Marqués (2008) and UNESCO (2008).
In this line, we also find the Ikanos (2015) project, developed by the Basque
Government, within the Digital Agenda 2015 to disseminate and stimulate the
acquisition of digital competences in citizenship, adapting the DIGCOM
model to its objectives and offering a Proposal of self-evaluation in this
competition through the Network.
Also related to this work is the interesting proposal of Pearson (2017)
"Functional Skills ICT" that proposes a model of evaluation of digital
competences and online consultancy.
6. CONCLUSIONS

Developing digital competence is a must in today's education, therefore
students should be able to be informed, communicated, create content, make
safe using the Internet and solving problems of their daily lives within the
necessary digital tools and appropriate to their age.
Encouraging rigorous evaluation of this competence based on a validated
model of indicators is the main contribution of the presented work.
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